The online-only Data Supplement, which contains a movie, is available with this article at http://circ.ahajournals.org/cgi/content/full/117/22/e471/DC1.
A 38-year-old man with a history of arrhythmogenic right ventricular cardiomyopathy and right ventricular hypokinesia was referred for catheter ablation of an incessant symptomatic ventricular tachycardia resistant to antiarrhythmic drugs. Twelve-lead electrogram during tachycardia revealed wide QRS complexes negative in V1 and positive in inferior leads, suggesting a right ventricular outflow tract origin. An electrophysiological study was performed, and surprisingly, endocardial activation of the tachycardia was earliest in the left ventricle, on the lateral wall. The earliest recorded endocardial potential was 20 ms before the QRS, but 5 radiofrequency applications using an externally irrigated ablation catheter (Thermocool, Biosense Webster, Diamond Bar, Calif) failed to terminate the tachycardia.
A subxiphisternal pericardial puncture was performed to gain access to the pericardial space and the epicardium. With this approach, the origin of the arrhythmia was confirmed as the high lateral left ventricular wall, with earlier epicardial activation compared with endocardial activation. A perfect pace map was obtained; however, it was accompanied by phrenic nerve capture. One hundred milliliters of air were then injected via the hemostatic sheath into the pericardium to create a space between the phrenic nerve and the ablation catheter (Figure and Movie). The patient remained hemodynamically stable throughout the procedure. After air injection, we could not capture the phrenic nerve with high-output pacing. Radiofrequency energy was delivered with fluoroscopic monitoring to continually assess diaphragmatic movement, and the tachycardia was terminated within a few seconds without complication. After successful ablation, the air was aspirated, and the patient has had no recurrence of ventricular tachycardia.
The present case describes an original technique to prevent phrenic nerve injury during epicardial ablation, without which we would have been unable to proceed. Although epicardial catheter ablation can cure arrhythmia resistant to endocardial ablation, 1 the risk of collateral damage to adjacent structures is increased with the epicardial approach, including the left phrenic nerve injury given its close contact to the left lateral ventricular wall. 2 Careful monitoring of both blood pressure and diaphragmatic movement is necessary with this maneuver to prevent iatrogenic tamponade and phrenic nerve injury, respectively. There may be more applications of this novel technique, includ-ing atrial fibrillation ablation, given that phrenic nerve damage can occur in this procedure. 
